
Executive Summary 
 
FIA-Forest Science Program, Project #Y061029 
 
Utility of carabid beetles as indicator species for monitoring biodiversity effects from 
variable retention harvesting practices 
 
Project purpose and management implications 
 
This project examines the effect of variable retention patch size on communities of carabid 
beetles. We studied how well patches of different size retain original forest communities of 
beetles, as well as to examined edge effects, and how size of patch affects composition of beetle 
communities within the cut matrices surrounding patches.  Results will help guide retention 
practices. 
 
Start date: 1 April 2005 Length of project: 2 years 
Former funding sources: FIA LBIP, 2001 – 2004 
 
Methodology overview 
 
Pitfall trapping was used to capture beetles and other invertebrate species.  Previous work showed 
that this method is cost-effective and highly efficient. Sampling was done June-September.  
During 2005 we set up pitfall arrays in an experimental Variable Retention Adaptive 
Management (VRAM) site comparing 3 group sizes (S=0.1ha, M=0.25-0.5ha, L=0.8-1.0ha), 
clearcut and uncut old-growth forest with random allocation of treatments. In addition, we 
sampled 3 operational VR large patch sites and 3 similar sites with small patches. All sites are on 
SW Vancouver Island. Three randomly positioned transects were set up in both the clearcut and 
old growth treatments; 5 pitfall traps were established along each transect, each located at least 25 
m from the next. Within each of the three group size treatments, 3 transects were set up radiating 
from each of 4 patches.  Each transect was 1200 apart from the next, with the first cardinal 
direction determined randomly.  Thirteen traps were placed in each patch, with 4 inside the patch, 
3 at the edge, 3 at 5-10 m from the edge, and a final 3 located 25 m further into the cut matrix. 
Ground vegetation was assessed in each treatment block and photographs of each site were taken 
over the year.  Carabids and all other beetles were identified to the species level, and other by-
catch to order or family.   
 
Project scope and regional applicability 
 
The project has examined study sites on Vancouver Island and the adjacent mainland; results 
should be broadly applicable throughout the southern BC coast. Prior studies carried out world-
wide have examined the response of carabids to forest harvesting, to patch retention harvesting, 
and have examined the distribution of carabids across forest edges.  Some current studies in B.C 
include an examination of carabid communities of chronosequences in the Houston Forest 
Products area near Houston and Burns Lake, focussing primarily on the relationship between 
species and CWD (Staffan Lindgren, UNBC, pers. comm.), and an examination of the ecological 
responses of a carabid species, Scaphinotus angusticollis to forest fragments left in riparian areas 
of the Malcolm Knapp Research Forest.  No work has yet been carried out in the Pacific 
Northwest to examine the response of carabid beetles to patch size, and that this is an important 
step to take in our further evaluation and use of ground beetles as ecological indicators. 
 
 



Interim Results 
 
Three years post-harvest, patches were able to retain forest specialists in all of the group retention 
sites.  Carabid beetles showed a response to patch size in group retention sites, with higher 
catches per trap of forest specialists in larger patches than in smaller patches. This response was 
seen in both old growth and 2nd growth sites.  Species-patch area curves were produced for the 
most abundant species, showing a clear response in terms of increased abundance to increasing 
patch size by forest specialists.  However, retention of forest specialists was generally better in 
old growth patches than 2nd growth patches, and small patches of 2nd growth sites were 
particularly poor at retaining species such as S. angusticollis, Z. matthewsii, and P. crenicollis.   
 
Carabid beetles showed edge responses, and several species built up at or close to the edge of 
patches.  This may be associated with a general unwillingness by forest specialists to venture 
further out into the matrix.  However, some of the generalist species also built up at the edges, 
which suggests that this may be related to the change in vegetation or microclimate at this 
location. 
 
The 2nd growth sites had generally greater species richness and diversity than the old growth sites, 
and control sites in both forest types generally had lower species richness and diversity than the 
group retention sites, probably because of influx of new species associated with new habitats and 
forest edges that were provided by group retention harvesting.  Diversity was generally greater in 
small patch sites than sites with larger patches, except in the VRAM site, where diversity indices 
were very similar among the group retention treatments.  Higher diversity in the small patch sites 
may be associated with the greater amount of edge, and greater size of matrix tracts, which may 
influence forest specialists in a negative fashion, and allow for greater abundance of forest 
generalists. 
 
Seasonal patterns of abundance showed general peaks of abundance in May and September in 
most sites, for both total carabids pooled and for Scaphinotus angusticollis, the most commonly 
captured beetle.  These months coincide with reproductive periods, and generally, both activity 
and abundance are greatest at this time.    
 
Our results show a strong response by carabid beetles to forest edges and patch sizes.  Whether 
this is a result of the microclimate or prey base of small patches being less ideal than larger 
patches, or an isolation effect, remains to be determined.  Another factor that may be important to 
consider is the effect of patch shape, as my study only examined the factors of patch size and age.  
Further work in Port McNeil and in West Vancouver Island over 2006 will allow for a further 
opportunity to examine these responses in different variants.   
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